Two methods (MeOH/K 2 CO 3 , pyridine/Et 3 N) were assessed for the introduction of sulfur into the 2-position of 1,3-disubstituted quaternary imidazolium salts 1-9 (Cl, I, BF 4 , PF 6 , CH 3 OSO 3 were used as anions) to yield nine 1,3-disubstituted imidazoline-2-thiones 10-18 (1, 10: R 1 = CH 3 , R 2 = CH 3 ; 2, 11: R 1 = OCH 2 Ph, R 2 = CH 3 ; 3, 12: R 1 = OCH 3 , R 2 = CH 3 ; 4, 13: R 1 = OCH 3 , R 2 = OCH 3 ; 5, 14: R 1 = NH 2 , R 2 = CH 2 Ph; 6, 15: R 1 = NCHPh, R 2 = CH 3 ; 7, 16: R 1 = NH 2 , R 2 = CH 3 ; 8, 17: R 1 = NCHPh, R 2 = NCHPh; 9, 18: R 1 = NH 2 , R 2 = OCH 3 ). Compounds 11-18 represent N-alkyloxy and N-amino imidazoline-2-thiones, whereas 10 served as reference compound. The first method was advantageous for the conversion 1 → 10 due to faster reaction, whereas in the reaction 2 → 11 considerable amounts of by-products were formed. Pure thiones 11, 14, 16, 17, and 18 were obtained only by the second method. Both methods worked for the synthesis of the methoxy derivatives 12 and 13 from 3 and 4, and the benzylideneamino derivative 15 from 6. 1-Amino-3-methylimidazoline-2-thione (16) was also prepared by hydrolysis of the benzylideneamino derivative 15. Crystal structures of seven 1,3-disubstituted imidazoline-2-thiones were determined by singlecrystal X-ray diffraction. Intermolecular C-H···S contacts were identified and, additionally, N-H···S interactions in aminothiones 14 and 16. The 1 H NMR shifts of 10 and 13 were satisfactorily correlated with the Kamlet-Abboud-Taft π * and β parameters in ten solvents. From the lack of correlation with the α parameter and from the C=S bond length (average 1.68Å) a significant contribution of a mesoionic imidazolium-2-thiolate resonance structure seems unlikely.
Introduction
Imidazole is one of the most important heterocycles, and the respective imidazoline-2-thiones are valuable intermediates for many purposes, as discussed below. Historically, heterocyclic thiones were obtained by cleavage of 'carbene dimers' by fused sulfur [1] or sulfur in pyridine solution [2, 3] . Imidazoline-2-thiones were also synthesized by cyclization of linear precursor molecules [4 -6] . The thione function was most conveniently introduced by reaction of heterocyclic quaternary salts with sulfur in MeOH/K 2 CO 3 [7 -9] , or MeOH/pyridine/DBU [10, 11] . Recently, the use of CH 2 Cl 2 /Et 3 N [12] and THF/KOtBu [13] was reported. Pyridine is known to be an effective solvent for this reaction in the triazole and thiazole series, often in the presence of triethylamine [14 -16] . The popular 'MeOH/K 2 CO 3 method' has been used for the synthesis of 1,3-dimethylimidazoline-2-thione [8, 9] , bridged bis(imidazoline-2-thiones) [17 -22] , and also for multidentate ligands [23] . Very recently, mixed-donor bidentate ligands based on carbene and thione functions have been reported [24] . The 'pyridine/Et 3 N method' was successfully employed for the preparation in high yields of 1-benzyloxy-3-methylimidazoline-2-thione [25] , 1,3-bis(benzylideneamino)imidazoline-2-thione [26, 27] , and 1,3-di(benzyloxy)imidazoline-2-thione [28] . Alternative thionations were performed with potassium thioacetate or thiocyanate as sulfur source using microwave conditions [29] . Imidazolin-2-ylidenes (carbenes) formed by deprotonation of the respective imidazolium cations were presumed to be intermediates in these reactions. In fact, some imidazoline-2-thiones were prepared from isolated carbenes [30] , from electrolytically generated carbenes [31] , and the imidazolium ion was designated as 'protocarbene' [32] . Some 1,3-dialkylimidazoline-2-thiones were reportedly prepared by alkylation of 2-mercapto-1-methylimidazole [33] and by thermal isomerization of S-alkyl compounds [21] .
Typical reactions of these imidazoline-2-thiones include S-alkylation [34 -36] , addition of halogen [37, 38] , oxidative desulfurization [4, 10, 39, 40] , reduction to the carbene [41, 42] , and formation of metal complexes [43 -45] . Numerous crystal structures of 1,3-disubstituted imidazoline-2-thione complexes with Al, Mn, Fe, Co, Ni, Cu, Zn, As, Mo, Ru, Rh, Ag, Cd, In, Sb, Te, W, Re, Ir, Au, Hg, Pb, and Bi were found in the Cambridge Structural Database (version 5.33, August 2012). The crystal structure of 1,3-dimethylimidazoline-2-thione (10) [46, 47] at room temperature is known, but was now re-determined at 173 K to get comparable data.
In continuation of our studies in azole chemistry, we report the synthesis of 1,3-disubstituted imidazoline-2-thiones containing N-heteroatom substituents (N or O), preferably small ones, which have not yet been described although several quaternary precursor salts are known, and the tools for the synthesis of other ones are available. To our knowledge, the first representative of this class of compounds was 1-benzyloxy-3-methylimidazoline-2-thione (11) [25] , and the second one was 1,3-bis(benzylideneamino)imidazoline-2-thione (17) without spectroscopic data [26] . 1-Methoxy-3-methylimidazoline-2-thione (12) was described in a patent [12] . Recently, we reported the first crystal structure of a fourth example, 1,3-di(benzyloxy)imidazoline-2-thione [28] . No other crystal structure of these Nheteroatom-substituted thiones has been disclosed so far. Here, we report the synthesis of nine 1,3-disubstituted imidazole-2-thiones and crystal structures of three new and four known thiones.
Results and Discussion

Synthetic considerations
Two methods (MeOH/K 2 CO 3 or pyridine/Et 3 N, Scheme 1) for the transformation of quaternary salts 1-9 to the thiones 10-18 were investigated. Different precursor salts (chloride, hexafluorophosphate, iodide, methylsulfate, tetrafluoroborate) were tested. The synthesis of 1,3-dimethylimidazoline-2-thione (10) was studied in more detail. Thionation of 1,3-dimethylimidazolium iodide (1a) in MeOH/K 2 CO 3 is long known, but the reported yields are inexplicably modest (58 -62 % after 40 hours at room temperature [9] ). We found that the reaction stopped at 60 percent conversion at 20 • C in accordance with the reported yield, but 75 percent conversion was achieved at 65 • C after one hour (increasing only slightly to 80 % after 20 hours), as judged by 1 H NMR. In pyridine/Et 3 N, the iodide reacted very slowly (45 % conversion after 28 hours at 20 • C; 40 % after one hour at 65 • C). More sulfur or more Et 3 N did not increase the rate of reaction. We also tried the precursor hexafluorophosphate 1b and found that it did not react at all in pyridine at 20 • C (less than 1 % after 28 hours) and gave only 25 % conversion after one hour at 65 • C. In MeOH, conversion of 1b was 75 % at 20 • C after 3 days, 80 % at 65 • C after one hour, where the reaction stopped. However, the presence of KPF 6 interfered with the crystallization of the thione from water, thus compromising the yield. Surprisingly, under otherwise identical conditions the reaction slowed significantly when Na 2 CO 3 was used instead of K 2 CO 3 (iodide gave 30 %, hexafluorophosphate 15 % conversion after one hour at 65 • C). We confirmed that the use of 1,8-diazabicyclo [5.4 .0]undec-7-ene (DBU) inexplicably resulted in high conversion (90 %) only when two equivalents were employed [10] . Triethylamine in MeOH was not effective either. Pure pyridine has been observed to allow only slow thionation [28] . Use of either precipitated ('lac sulfuris') or sublimed sulfur did not make a significant difference. Colloidal sulfur sometimes caused problems during work-up. We observed that in the presence of 10 % water (by volume) the reaction at 65 • C stopped at 15 % conversion. It has been reported that the introduction of sulfur failed when ethanol or water were used as solvents [9] . Therefore, we reasoned that small amounts of water liberated by neutralization of the carbonate could explain this strange behavior. To our disappointment, addition of molecular sieves to trap water did not promote the reaction, but gave lower conversion. Attempted azeotropic removal of water using tertbutylmethylether did not improve the yield, either. The use of the crude methylsulfate 1c unexpectedly but fortunately resulted in 90 % conversion in MeOH at 65 • C after one hour, where the reaction again halted (in pyridine only 40 % conversion was obtained). In summary, use of methylsulfate as preferred anion, methanol as preferred solvent, K 2 CO 3 as preferred base, and heating in the absence of water gave the best result for the synthesis of 10. The situation was found to be completely different, however, for the thionations of other quaternary salts.
Thus, 1-benzyloxy-3-methylimidazolium hexafluorophosphate (2) gave complete conversion to the respective thione 11 in pyridine/Et 3 N after one hour at 65 • C, whereas in MeOH/K 2 CO 3 numerous unidentified by-products were encountered. Thermal N-alkyl/S-alkyl rearrangements of imidazoline-2-thiones have been reported [48] . However, when thione 11 was heated at 130 • C, the molecule was cleaved into benzaldehyde and 1-methylimidazoline-2-thione (Scheme 1), according to 1 H and 13 C NMR spectra and mass spectrometry. TLC and characteristic odor were confirmative. In contrast, 1-methoxy-3-methylimidazolium iodide (3) and 1,3-dimethoxyimidazolium hexafluorophosphate (4) gave complete conversion after two hours at 65 • C in either pyridine or methanol, yielding the thiones 12 and 13, respectively. 1,3-Dimethoxyimidazolium salts are known to undergo degradation in alkaline aqueous solution involving carbene formation and ring opening [49] . It is interesting enough that the desired thione was formed at all, but surprisingly no degradation occurred in methanol as judged by the absence of the tell-tale methyl NMR signals of the degradation product. In pyridine again a clean reaction was observed. On the other hand, the N-amino imidazolium chlorides 5b and 7b did not tolerate the MeOH/K 2 CO 3 conditions. Thus, attempted thionation of 5b gave a surprising 70 % isolated yield of 1-benzylimidazole (Scheme 1). Deamination was also observed by NMR in the case of 1-amino-3-methylimidazolium chloride (7b). In pyridine, the thiones 14 and 16 were readily obtained in satisfactory yields. 1-Benzylideneamino-3-methylimidazoline-2-thione (15) was best prepared from the tetrafluoroborate 6 in pyridine. Although conversion was also high in MeOH/K 2 CO 3 , insoluble KBF 4 complicated work-up. However, we found that, in this case, Na 2 CO 3 also gave full conversion. This compound was intended as an alternative approach to the initially elusive 1-amino-3-methylimidazoline-2-thione (16) . Hydrolysis of 15 in dilute hydrochloric acid proceeded smoothly at 60 • C to compound 16 with a free amino group (Scheme 1), whereas at 100 • C only decomposition was observed. Thus, we ended up with two synthetic pathways to 16. The previously described 1,3-bis(benzylideneamino)imidazoline-2-thione (17) could be prepared only in pyridine. In methanol complete decomposition of the corresponding quaternary chloride 8 occurred at room temperature, whereas the thione 17 was stable under the conditions. No spectroscopic data of 17 have been reported so far, and they are therefore disclosed here. Preliminary attempts to remove the benzylidene groups from 17 (which is insoluble even in concentrated hydrochloric acid) were not successful. Finally, 1-amino-3-methoxyimidazoline-2-thione (18), a mixed N/O-substituted imidazoline-2-thione, was prepared by the pyridine method from chloride 9 in modest yield. In general, work-up comprised evaporation of the solvent and extraction of the residue. In some cases (11, 15 and 17) the products could be precipitated by addition of water to the reaction mixture.
Crystallography
The imidazoline-2-thiones crystallized readily from various solvents (ranging in polarity from H 2 O to CCl 4 ) or could be purified by sublimation. The crystal- lographic data and refinement details are summarized in Table 1 . Interatomic distances and angles in the heterocyclic rings are displayed in Fig. 1 . The hydrogen bonding interactions in the crystal structures are shown in Fig. 2 , and the pertinent parameters are collected in Table 2 . Keeping in mind the potential pitfalls [50] of using the sum of van-der-Waals radii [51, 52] as the threshold for hydrogen bonds and remembering that (4) 13.3360 (6) 10.9850 (3) 6.5863 (5) 6.9535 (4) 6.9235 (4) 10.2869 (1) b,Å 11.1216 (6) 10.9427 (5) 6.8233 (2) 7.4806 (6) 13.1888 (8) 6.5520 (3) 10.1127 (1) c,Å 6.7252 (4) 7.6120 (3) 18.1691 (5) 7.8027 (7) 22.2938 (14) 7.1347 ( 631.61 (6) 1108.71 (8) 1361.85 (7) 379.01 (5) 2044.5 (2) 303.57 (3) 3069.58 ( Index ranges short contacts do not necessarily mean stabilizing interactions, we report here either hydrogen bonds which are at least 6 % shorter than the sum of van-der-Waals radii or otherwise label them as 'contacts'. It has been noted, however, that this may be too restrictive a criterion for weak interactions [53] . The structure of 1,3-dimethylimidazoline-2-thione (10) [46, 47] was re-determined at the same temperature as the new compounds to allow comparison of the data. This turned out to be a wise decision, because the effect of temperature on the angles in the ring system of this compound obviously is almost as large as the effect of the hetero-atom substituents in the other compounds. Thus, in the reported structures of 10 at room temperature the C-N-C angles within the ring were 108.4 • [7] and 109.2 • [46] , whereas at 173 K we found 110.2(2) • . The other thiones reported here which bear N-alkyl substituents exhibit C-N-C ring angles from 110.4(1) • to 110.7(1) • . The planar molecules of 10 are arranged by weak intermolecular CH 3 ···S contacts in layers parallel to the (001) plane which are separated by 3.363Å.
An N-alkyloxy substituent causes widening of the C-N-C ring angle at the N atom bearing the alkyloxy substituent by approximately 3 • . Thus, in the structures of the benzyloxy 11, methoxy 12 and dimethoxy derivative 13, the C-N-C ring angles range from 112.7(1) • to 113.2(3) • . In the two independent molecules of the related 1,3-di(benzyloxy)imidazoline-2-thione [28] , these angles are between 112.7(3) • and 113.5(2) • , which is in perfect agreement. Short CH 2 ···O and CH···S contacts were observed in 11, CH 3 [54] .
In the structures of the N-amino-substituted thiones 14, 16 and 17, the C-N-C ring angles at the N atom bearing the amino substituent range from 110.7(2) • to 111.2(1) • . In 1-amino-3-benzylimidazoline-2-thione (14) two chains of intermolecular NH···S interactions (one short, one long) propagating in opposite directions lead to stacking of overlapping rings in the [100] direction, with a centroid-centroid distance of 3.518Å. The columns are linked by CH···S hydrogen bonds. The molecules of 1-amino-3-methylimidazoline-2-thione (16) are parallel to the (010) plane, with an interplanar distance of 3.276Å and connected by two chains of symmetry-related NH···S hydrogen bonds in the [010] direction, but not overlapping (shortest centroid-centroid distance 6.797Å). The small methyl groups allow an alternating arrangement of the rings on opposite sides of the hydrogen bond ribbon (in contrast to the larger benzyl groups in 14 which are oriented to the left and right of the ribbon forcing the rings to one side). An intermolecular CH···N hydrogen bond was observed in the crystal structure of the 1,3-bis(benzylideneamino) derivative 17.
The C=S bond lengths in these seven thiones range from 1.66 to 1.69Å in agreement with the accepted value of 1.68Å in thioureas [55] . Earlier, this C=S bond has been considered remarkably long (compared with 1.60Å in a trithiocarbonate as an ill-chosen reference compound), and thus believed to indicate a contribution of the mesoionic imidazolium-2-thiolate (Scheme 2) [7, 46] . This point keeps getting reiterated in the literature [38, 56] . However, a research in the Cambridge Structural Database resulted in a mean value of 1.68 ± 0.02Å for imidazolinethiones (101 structures, no metal coordination, R ≤ 0.05) and 1.67± 0.07Å for compounds containing a propanethione fragment (105 structures, no metal coordination, R ≤ 0.05). Thus, there is no evidence for an elongated C=S bond in imidazoline-2-thiones.
H NMR spectroscopy
The 1 H NMR signals of the thione ring protons are shifted upfield from those of the quaternary precursor salts by 0.5 -0.8 ppm, which may be attributed to the loss of cationic character. It is noteworthy that 1 H NMR shifts of the thiones depend quite significantly on the solvent. It seemed to be of interest to analyze this behavior in terms of the Kamlet-Abboud-Taft parameters [57] of solvent properties, i. e. (hydrogen bond donor) acidity α [58] , (hydrogen bond acceptor) basicity β [59] , and dipolarity/polarizability π* [60, 61] . Thus, spectra of 10 and 13 were recorded in ten common NMR solvents covering a wide range of these parameters. The parameters for non-deuterated solvents from a recent compilation [62] were applied to unravel the individual contributions of the terms in the linear solvation energy relationship (LSER) [57] by multiple regression analysis:
From the data the following equations were derived (standard errors of δ 0 , s, and b, correlation coefficient r, relative standard deviation σ of the correlation, and number N of data points given). Both the standard deviations and correlation coefficients are satisfactory. It was to be expected that a thiolate would be affected by the hydrogen bond donating strength of the solvents. However, the influence of the α term was found to be negligible. Interestingly, the β term is predominant, and the resulting correlation of calculated vs. observed values is shown in Fig. 3 . The dimethoxy compound 13 displayed higher sensitivity than the dimethyl compound 10. Obviously, here the C-H···solvent interactions dominate, which sort of validates the C-H···S contacts observed in the crystal structures. In contrast, the α term constituted the major contribution to the observed solvatochromism of an unquestionable tetrazolium-5-thiolate [63] . Thus, there is no evidence of involvement of a mesoionic imidazolium-2-thiolate resonance structure here (Scheme 2).
Conclusion
The synthesis of fundamental 1,3-disubstituted imidazoline-2-thiones was investigated. The choice of method depended on the nature of the N-substituent (C, O, or N), and work-up was adapted according to solubility and impurities. Thus, no general method is available. These thiones are valuable building blocks for other 2-substituted imidazolium systems and ligands on their own. The bifunctional amino-thione compounds offer access to new heterocyclic systems. Clearly, significant progress has been made in the thriving field of imidazole chemistry, adding new insights into an already flourishing area of heterocyclic chemistry. Reactions of the new thiones will be communicated in due course.
Experimental Section
NMR spectra were recorded with a Bruker Avance DPX 300 spectrometer. IR spectra were obtained with a Nicolet 5700 FT instrument. High-resolution mass spectra were measured with a Finnigan MAT 95 mass spectrometer. Elemental analyses were conducted at the University of Vienna, Austria.
1-Benzylimidazole and 1-methylimidazole were purchased from Aldrich, sulfur from Merck, and used as received. O- (2, hydroxylamine (DNPH) was freshly prepared according to the published procedure [64] and used within one week. 1-(Benzylideneamino)imidazole was obtained by the literature method [65] . 1-Methoxyimidazole and 1-methoxyimidazolium hexafluorophosphate were synthesized by catalytic hydrogenation of 1,3-dimethoxyimidazolium hexafluorophosphate [54] . The quaternary precursor salts 1,3-dimethylimidazolium iodide (1a) [9, 30, 66] or hexafluorophosphate (1b) [67 -69] or methylsulfate (1c) [69] , 1-benzyloxy-3-methylimidazolium hexafluorophosphate (2) [70] , 1,3-dimethoxyimidazolium hexafluorophosphate (4) [54] , and 1,3-bis(benzylideneamino)imidazolium chloride (8) [27] were synthesized as described. No spectroscopic data of 8 have been disclosed so far, and they are therefore given here. 1-Amino-3-methylimidazolium 2,4,6-trimethylbenzenesulfonate [71] is known, but we preferred the respective 2,4-dinitrophenolate (DNP) 7a and the ensuing chloride 7b, because DNPH is an extremely powerful, easy-to-prepare, and relatively inexpensive aminating agent, and the DNP is readily converted to the corresponding chloride. 
1-Methoxy-3-methylimidazolium iodide (3)
A
1-Amino-3-benzylimidazolium 2,4-dinitrophenolate (5a)
1-Amino-3-benzylimidazolium chloride (5b)
A suspension of 5a (1.60 g, 4.5 mmol) in 1 M HCl (45 mL) was stirred at 80 • C for 1 h. The mixture was filtered, the solids were well washed with hot 1 M HCl (2 × 10 mL) and H 2 O (10 mL). The cold filtrate was extracted with Et 2 O (10 mL) and taken to dryness under reduced pressure. The resulting oil crystallized upon treatment with 
1-Benzylideneamino-3-methylimidazolium tetrafluoroborate (6)
To a solution of 1-(benzylideneamino)imidazole (1.71 g, 10 mmol) in anhydrous CH 2 
1-Amino-3-methylimidazolium 2,4-dinitrophenolate (7a)
A solution of 1-methylimidazole (2.00 g, 24 mmol) and DNPH (5.09 g, 1.05 equiv.) in CH 2 
1-Amino-3-methylimidazolium chloride (7b)
A suspension of 7a (3.00 g, 11 mmol) in 1 M HCl (90 mL) was stirred at 80 • C for 1 h. The mixture was filtered, the solids were well washed with hot 1 M HCl (2 × 20 mL) and H 2 O (20 mL), and the filtrate was taken to dryness under reduced pressure. The resulting oil crystallized on cooling and was washed with Et 2 O (2 × 10 mL). Yield: 1. 
1-Amino-3-methoxyimidazolium 2,4-dinitrophenolate (9a)
A solution of 1-methoxyimidazolium hexafluorophosphate (1.0 g, 4.1 mmol) in H 2 O (4 mL) was treated with NaHCO 3 (0.35 g) and extracted with CH 2 Cl 2 (2 × 10 mL). The solution was dried over MgSO 4 
1-Amino-3-methoxyimidazolium chloride (9b)
A suspension of 9a (0.48 g, 1.6 mmol) in 1 M HCl (20 mL) was stirred at 80 • C for 1 h. The mixture was filtered, the solids were well washed with hot 1 M HCl (2 × 5 mL) and H 2 O (5 mL). The cold filtrate was extracted with Et 2 O (2 × 2 mL) and taken to dryness under reduced pressure to give 0.24 g (99 %) 9b as an oil. 1 
1,3-Dimethylimidazoline-2-thione (10)
A mixture of 1c (1.0 g, 4.8 mmol), sulfur (160 mg, 1.04 equiv.), and K 2 CO 3 (0.80 g, 1.2 equiv.) in MeOH (8 mL) was refluxed for 3 h. After removal of the solvent, the residue was recrystallized from boiling H 2 O (ca. 10 mL necessary to obtain a clear solution). The colorless product was filtered, washed with H 2 O (1 mL), and dried under reduced pressure to yield 0. 
1-Benzyloxy-3-methylimidazoline-2-thione (11)
1-Methoxy-3-methylimidazoline-2-thione (12)
A mixture of 3 (300 mg, 1.25 mmol), sulfur (40 mg, 1.0 equiv.), and Et 3 N (0.26 mL, 1.5 equiv.) in pyridine (1.5 mL) was stirred at 70 • C for 2 h. The solvent was evaporated under reduced pressure, and the residue was extracted with EtOAc (3 × 3 mL). The extract was washed with 1 M HCl (3 × 1 mL) and filtered through a short SiO 2 column to remove a brown impurity. The filtrate was taken to dryness to yield 100 mg (55 %) of an off-white powder. The product was crystallized by slow evaporation of a solution in 
1-Amino-3-benzylimidazoline-2-thione (14)
A mixture of 5b (0.21 g, 1.0 mmol), sulfur (34 mg, 1.05 equiv.), and Et 3 N (0.14 ml, 1.0 equiv.) in pyridine (2 mL) was stirred at 90 • C for 4 h. After addition of cold H 2 O (15 mL) the mixture was extracted with EtOAc (2 × 15 mL). The extract was washed with 1 M HCl (2 × 10 mL) and taken to dryness. The oily residue yielded seed crystals overnight which were secured. The oil was heated in H 2 O (3 mL), and MeOH (ca. 0.5 mL) was added until a clear solution was obtained which was allowed to cool to 20 • C. Addition of a seed crystal produced a precipitate which was filtered off, washed with H 2 O (3 mL), and recrystallized from hot MeOH (2 mL). Yield: 0.11 g (54 %). Single crystals from hot MeOH. M. p. 105 -106 • C. 
1-Benzylideneamino-3-methylimidazoline-2-thione (15)
a) A mixture of 6 (1.0 g, 3.7 mmol), sulfur (118 mg, 1.0 equiv.), and K 2 CO 3 (0.61 g, 1.2 equiv.) in MeOH (10 mL) was stirred at 70 • C for 2 h. Addition of H 2 O (20 mL) gave an off-white precipitate which was collected by filtration. A suspension of this crude product in H 2 O (100 mL) was stirred for 2 h at room temperature to remove inorganic salts. The product was filtered off and dried to yield 0.51 g (64 %) of a yellow powder. b) A mixture of 6 (1.0 g, 3.7 mmol), sulfur (118 mg, 1.0 equiv.), and Et 3 N (0.51 ml, 1.0 equiv.) in pyridine (5 mL) was stirred at 80 • C for 2 h. Cold H 2 O (15 mL) was added, and stirring was continued for 2 h. The yellow precipitate was filtered off, washed with H 2 O (5 mL), and dried. The crude
